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Potential Inherent in Patient Data Potential Inherent in Patient Data 
Disease Natural HistoryDisease Natural History
Treatment Response (nonTreatment Response (non--RCT)RCT)
Basis for Guidelines, Clinical Paths, Best Basis for Guidelines, Clinical Paths, Best 
Practice Practice –– Error ReductionError Reduction
“Just in Time” Source for Decision Support“Just in Time” Source for Decision Support

Have Have wewe seen a patient just like this… seen a patient just like this… 
Efficient and Effective Care DeliveryEfficient and Effective Care Delivery
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Necessary Component: Content Necessary Component: Content 
Central Role of TerminologyCentral Role of Terminology

ClinicalClinical
DatabaseDatabase

ObservationalObservational
DataData

ClinicalClinical
GuidelinesGuidelines

Medical KnowledgeMedical Knowledge

ExpertExpert
SystemsSystems

TerminologyTerminologyPatientPatient
EncountersEncounters
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Content is Not Sufficient:Content is Not Sufficient:
Has Context in “structure” of RecordHas Context in “structure” of Record

Family History of Breast CancerFamily History of Breast Cancer
Family History of Heart DiseaseFamily History of Heart Disease
Family History of Stroke Family History of Stroke 

vs.vs.

Breast CancerBreast Cancer
Heart DiseaseHeart Disease
StrokeStroke

Family HistoryFamily History
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Message: Content and ContextMessage: Content and Context
Boundary Between Terminology and ModelsBoundary Between Terminology and Models

Acknowledge Multiple Uses of Patient Acknowledge Multiple Uses of Patient 
Record to Improve CareRecord to Improve Care
Heritage of Advocating Heritage of Advocating ComparableComparable and and 
ConsistentConsistent Data (Content) Representation Data (Content) Representation 
Recognition that Recognition that ContextContext, as Manifest in , as Manifest in 
Information ModelsInformation Models, is Crucial , is Crucial 
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NHS Clinical Terms V 3 StructureNHS Clinical Terms V 3 Structure
An Information Model of A Terminology An Information Model of A Terminology 

DescriptionDescription

SynonymousSynonymous
DescriptionDescription

PreferredPreferred
DescriptionDescription

KeyKey TermTerm

ConceptConcept

Cross ReferenceCross ReferenceSpecialtySpecialty

HierarchicalHierarchical
RelationshipRelationship



MAIN_TERM

uniq identifier(UI)
record type(RY)
record status(ST)
entry date(DA)
revision date(MR)
non-human tag(NH)
canonical_name(MC)
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LV_type(LVT)
LV_tag(MG)
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sense
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DEF_source
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...
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...
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...
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LOCATION
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STY_definition

INFORMATION_SOURCE

INFO_Source_name

EXPRESSION
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CONTEXT
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...

SOURCE_ENTRY
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COSTAR
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...
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...
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...

ICD
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...
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...
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...
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...
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CO_OCCUR

CO_freq_MED
CO_freq_M37

SUB_HEADING

qualifier_topical(QA)
qualifier_note(NO)
qualifier_usage(QU)
qualifier_sort(QS)
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SRRL_definition

TERM

EXPR_ASSOCIATION
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PRE_INDEXING
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EXTERNAL SOURCES (not an actual part of the UMLS)

GENERAL CHARACTERISTICS

TERMS

INTERNAL
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M. E. E.
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as_parent
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Unified Medical Language System Information ModelUnified Medical Language System Information Model

Figure 2.  LDS of UMLS (Sept'90 CDROM version)
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Familiar Points Along Continuum Familiar Points Along Continuum 
Simple Notion of MetaSimple Notion of Meta--ContextContext

Nomenclature Nomenclature –– Highly Detailed Highly Detailed 
Descriptions (SNOMED)Descriptions (SNOMED)
Classification Classification –– Organized Aggregation of Organized Aggregation of 
Descriptions into a Rubric (Descriptions into a Rubric (ICDsICDs))
Groupings Groupings –– High Level Categories of High Level Categories of 
Rubrics (Rubrics (DRGsDRGs))

DetailedDetailed GroupedGrouped
NomenclatureNomenclature ClassificationClassification GroupsGroups
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Terminology Systems RelationshipsTerminology Systems Relationships
Functional Role in Use Functional Role in Use 

Entry TerminologyEntry Terminology

Reference TerminologyReference Terminology

Aggregate and Aggregate and 
Administrative  Administrative  
TerminologyTerminologyApplications

Humans Machines
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What Then, is an “Information Model”What Then, is an “Information Model”
A Logical Structure that Asserts the Roles A Logical Structure that Asserts the Roles 
and Relationships Among Parts of the and Relationships Among Parts of the 
Medical RecordsMedical Records
A Practical Resource that Helps to Define A Practical Resource that Helps to Define 
the Context (in the record) of A Piece of the Context (in the record) of A Piece of 
Health Information Health Information 
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Recall That Interpreting Information is Recall That Interpreting Information is 
Dependent on ContextDependent on Context

Family History of Breast CancerFamily History of Breast Cancer
Family History of Heart DiseaseFamily History of Heart Disease
Family History of Stroke Family History of Stroke 

vs.vs.

Breast CancerBreast Cancer
Heart DiseaseHeart Disease
StrokeStroke

Family HistoryFamily History
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Data Model StandardsData Model Standards
The HL7 Reference Information ModelThe HL7 Reference Information Model

A lle rg y
allergen _id
allergy_cd
a llerg y_rea ction_cd
a llergy _reac tion_desc ription_txt
allergy_ severity_cd
allergy_type_cd
a ssessm ent_dttm
em ploym e nt_related_ ind

H e a lth _issu e
diagnosis_cd
onset_dttm
billing_priority_am t
severity_cd
c lass ific ation_cd
con firm ation_ status_cd
p ersistence_cd
p robability_am t
proba bility_txt
pro gnosis_desc
p rognosis_ aw arene ss_desc
cd

M e d ica re _co ve ra g e
e ffective_dt
eligib ility_cd
id
lifetim e_res_delay_day _qty
lifetim e_reserve_day _qty
m edic are_c overage_type_cd
program _type_cd
renal_cd
term inatio n_dt

M e d ica id _co ve ra g e
aid_ca tegory_cd

C h a m p u s_co ve ra g e
handicapped_program _cd
non _avail_cert_on_file_ ind
re tirem ent_dt
s tation_id

M a ste r_c a te g o rica l_o b se rva tio n
abnorm al_result_cd
allow ed _value_type_cd
critical_result_cd
norm al_result_cd
preferred_coding_s ystem _cd
valid_ans w e r_cd

M a ste r_ca lc u la te d _o b se rva tio n
derivation_rule_desc

R e fe rra l
autho rized_visits _qty
desc
reason_txt

D ie ta ry_ in te n t_o r_o rd e r
die t_type_cd
dieta ry_instruction_desc
dietary_tray_type_cd
se rvice_p eriod_cd
service_type_cd

O b se rva tio n _ in te n t_o r_o rd e r
patient_hazard_cd
reason_for_study_cd
relevant_clinical_info rm ation_txt
reporting_priority_cd
sp ecim en_a ction_cd

T re a tm e n t_se rvice _e ve n t
prescription _id
refills_ rem aining _qty
notes_txt
P Trout
P Tc om p
indic ation_cd
expiration _dttm
substance_lot_ num b er_txt
substance_m anufacture r_cd

T re a tm e n t_se rvice _a d m in istra tio n
adm inistered_ra te_txt
co m pletion_ status_cd
substance_ refusal_re ason_cd
s ubstitution_cd
s ystem _entry _dttm

T re a tm e n t_se rvice _d isp e n se
dispense_p ackage_m ethod_cd
dispe nse_pack age_size_am t
needs_ hum a n_revie w _ind
rejec tion_reason_txt
s ubstitution_cd
supplie rs_sp ecial_dispens ing_instru ction_cd
total_daily_ dose_am t

T re a tm e n t_se rvice _g ive
adm in istration_desc
g ive_per_tim e _unit_cd
g ive_quantitytim ing_qt
g ive_rate_am t
m a x_give_am t
m in_give_am t
needs_ hum a n_revie w _ind
substitution_ status_cd
sup plier_special_adm inistration_ instru ction_cd

G o a l
a ction_cd
action _dttm
c lass ific ation_cd
current_revie w _ status_cd
curre nt_review _status _dttm
ep isod e_of_care_id
established _dttm
evalu ation_cd
eva luation_com m e nt_txt
expe cted_ achievem ent_dttm
goal_list_priority_am t
life_c ycle _dttm
life_cy cle_ status_cd
m anagem ent_discip line_cd
next_re view _dttm
previo us_re view _dttm
review _interval_cd
target_txt
targe t_type_cd
goal_cd

C lin ica l_o b se rva tio n
abnorm al_result_ ind
las t_obse rve d_norm al_va lues _dttm
nature_ of_a bnorm al_testing_cd
clinically_relevant_b egin _dttm
clinically_ relevan t_end _dttm
o bservation_m ethod_cd
observation_ status_cd
obse rva tion_status _dttm
obs ervation_sub _id
observation_value_txt
p robability_am t
refere nces_range_txt
universal_servic e_id entifier_suffix_txt
user_defined _access_ check_txt
value_type_cd
va lue_ units_cd

C o n se n t C a re _e ve n t A sse ssm e n t

M a ste r_sp e cim e n _re q u ire m e n t
a dditive_cd
c ontainer_desc
co ntainer_pre paration_desc
conta iner_vo lum e_am t
derived_spec im en_cd
m inim um _collection_vo lum e_am t
norm al_collec tion_vo lum e_am t
special_handling_desc
spec im en_prio rities_cd
spe cim en_retention_tim e_am t
spec im en_type_cd

M a ste r_o b se rva tio n _se rvice
instrum ent_id
perm itted_data_type_cd
p rocessing _tim e _qty
spec im en_required_ ind
typ ical_turna round _tim e _qty

1

0..*

has 1

is_s pecified_for 0..*

0..*

0..*

is_basis_for 0..*

h as_as_ba sis

0..*

M a ste r_ tre a tm e n t_se rvice
dea_level_cd
drug_ca tegory_cd
form ulary_ status_cd
m edic ation_form _cd
pharm ac eutical_class_cd
route_cd
the rapeu tic_class_cd

T re a tm e n t_ in te n t_o r_o rd e r
d osage_txt
ea rlies t_dispense_dt
Indic ation_cd
n on_form _authorized_ ind
pro viders_tre atm ent_ins truction_txt
re jection_re ason_cd
requested_g ive_rate_am t
reque sted_ give_strength_am t
subs titutio n_allow ed_ ind
supplier_sp ecial_dispens ing_ instru ction_cd
verific ation_required_ ind

T re a tm e n t_in te n t_o r_o rd e r_re visio n
dispense_p ackage_m ethod_cd
dispe nse_pack age_size_am t
give_indic ation_cd
g ive_per_tim e _unit_cd
g ive_rate_am t
las t_refilled _dttm
m a x_give_am t
m in_give_am t
needs_ hum a n_revie w _ind
order_revision_P Tc om p
order_revision_P Trout
order_revisio n_quantitytim in g_qt
ord ered_a dm inistration_m ethod_cd
prescription _id
providers _adm inistration_ instru ction_cd
refills_allow ed _qty
refills_doses_dispensed _qty
refills_ rem aining _qty
substitution_ status_cd
supplie rs_dispensing_ instru ction_cd
total_daily_ dose_am t
total_daily_ dose_cd

0..1

0..*

is_o rdered_on

0..1

orders0..*

1 1..*has_parts1 is_pa rt_of 1..*

M a ste r_n u m e ric_ra n g e
range_type_cd
co ndition_desc
high_range_am t
high_ges tation _age_am t
high _value_am t
low _age_am t
low _ges tation _age_am t
low _value_am t
race_subspecies_txt
sex_txt
species_txt

M a ste r_co n tin u o u s_o b se rva tio n
c orresponding_S I_unit_o f_m easure_cd
custom a ry_un it_of_m ea sure
delta_c heck_num eric_change_co m putation_ m ethod_txt
delta_check_ num eric_change _threshold_am t
delta_ check_num eric_high _value_am t
de lta_check_ num e ric_low _value_am t
delta_che ck_num eric_retention_days _qty
length _and_decim al_ precision_am t
m inim um _m e anin gful_increm en t_am t
si_conve rsion_factor_txt

0..*

1

applie s_to0..*

co nform s_to1

H ealthc are_financesH ealthc are_finances

H ealthc are_financesH ealthcare _stakeholders

H ealthc are_financesM as ter_tab les

H ealthc are_financesP atient_e ncounters

                             H E A LTH  LE V E L 7
                R E F E R E N C E  IN F O R M A TIO N  M O D E L
                                    R IM _00 88

                          released Janu ary, 199 9
reflects agree m e nts m ade  throug h harm onization in N ove m b er, 199 8

A d va n ce _d ire ctive
co m petence_ ind
directive_cd
d isclosure_level_cd
life_ quality_desc
m ortuary_prefe rence _nm
notarizatio n_dt
a ssessm ent_dttm
em ploym e nt_related_ ind

D u ra b le _m e d ica l_ e q u ip m e n t_slo t

D u ra b le _m ed ica l_e q u ip m e n t_re q u e st
quantity_am t
type_cd

D u ra b le _m e d ica l_e q u ip m e n t
id
slot_ size _inc rem ent_qty
type_cd

0..*

1

is_a_schedule able _unit_for

0..*

is_s cheduled_by

1

0..*

1

requ ests
0..*

is_requested_by 1

D u ra b le _m e d ica l_e q u ip m e n t_g ro u p
id

0..*

0..1

m a y_req uest
0..*

is_requested_by 0..1

1..*

0..*

be long s_to 1..*

conta ins0..*

P a tie n t_d e p a rtu re
actual_discharg e_disposition_cd
disc harge _dttm
discharge_location _id
expected_discharge_disp_cd

P a tie n t_a d m issio n
adm is sion_dttm
adm ission_re ason_cd
adm ission_re ferral_cd
adm ission_source_cd
a dm ission_type_cd
patient_valuables_desc
pre_adm it_test_ ind
readm iss ion_ ind
valuables_location_desc

B a d _d e b t_ b illin g _a cco u n t
bad_debt_recovery_am t
bad_d ebt_tra nsfe r_am t
transfer_ to_ba d_debt_dt
transfer_to_b ad_debt_re ason_cd

D ia g n o stic_ re la te d _g ro u p
bas e_rate_am t
c apital_reim burs em en t_am t
cost_w eigh t_am t
id
m ajor_ diag nostic_ca tegory_cd
o peratin g_reim burs em en t_am t
reim burs em en t_am t
standard_day _qty
standard_total_charge_am t
trim _high_day _qty
trim _low _day _qty

In p a tie n t_e n c ou n te r
ac tual_days _qty
estim ated_days _qty

1

0..1

is _term inated_by

1

term in ates

0..1

1

1

is _prec eded_by 1

preceded
1

R e so u rce _re q u e st
allow able_su bstitu tions_cd
du ration _qty
sta rt_dttm
start_offset_qty
status_cd

B a d _d e b t_co lle ctio n _a g e n cy

0..*

1

is_ass igne d_to

0..*

is_assigned1

E n co u n te r_d rg
ap proval_ ind
assigned _dttm
confiden tial_ ind
c ost_outlie r_am t
desc
grou per_review _cd
gro uper_ version _id
ou tlier_days _qty
outlier_reim burs em en t_am t
o utlie r_type_cd

1

0..*

is_ assigned_as

1

is_ an_assignm ent_of0..*

0..*
1

is_ass igne d_to 0..*
is_assigned 1

Id e n tifie r_issu in g _a u th o rity
e ffective_dt
term inatio n_dt

A p p o in tm e n t_re q u e st
ap poin tm ent_ rqst_re ason_cd
appointm ent_rqs t_type_cd
equip_selection _crite ria_pv
id
loca tion_selection_crite ria_pv
occu rence _id
priority_cd
repe ating_inte rva l_du ration _qty
requested_ri
rqst_ event_re ason_cd
rqsted_du ration _qty
start_dt
tim e_selection _crite ria_pv

0..*1 is_requested_by 0..*requ ests1

S ta ke h o ld e r_a ffilia te
fam ily_relationship_cd

S ta ke h o ld e r_a ffilia tio n
affiliation_type_cd
desc
e ffective_dt
term inatio n_dt

0..*

1

has_as_se condary_participant

0..*

participates _as_seco ndary _in 1

S ta k e h o ld e r_ id e n tifie r
e ffective_dt
id
identifie r_type_cd
issue d_dt
qualifying_info rm ation_txt
term inatio n_dt

1

0..*

issues 1

is_is sued_by

0..*

In su ra n ce _c e rtifica tio n _co n ta ct
particip ation_type_cd

H e a lth ca re _d o cu m e n t_a u th e n tic a to r

P e rso n _e m p lo ym e n t
addr
e ffective_dt
hazard_exposu re_txt
job_class_cd
job_title _nm
phon
p rotective _equipm e nt_txt
s alary_am t
s alary_type_cd
status_cd
term inatio n_dt
occup ation_cd
job_ status_cd

A u th e n tica tio n
authenticatio n_dt
type_cd

1

0..*

is_ related_to

1

is_ related_to
0..*

D o cu m e n t_re cip ie n t

O rig in a to r

S e rvice _in te n t_o r_o rd e r_re la tio n sh ip
relationship_type_cd
reflex_testing _trigg er_rules_desc
co nstraint_txt
quantitytim in g_qt

O rg a n iza tio n
orga nization_nam e_type_cd
organization _nm
stan dard_ indu stry_class_cd

0..1

1

is_a_role _of 0..1

take s_on_role _of1

0..*
0..1

is_a_s ubdivision_of

0..*

has _as_a_su bdivis ion
0..1

0..*

1

is_ assigned_by

0..*

assigns1

0..1

1

is_a_role _of 0..1

ta kes_on_
role _of

1

M a ste r_se rvice _re la tio n sh ip
relationship_type_cd
reflex_testing _trigg er_rules_desc
co nstraint_txt
quantitytim in g_qt

H e a lth ca re _b e n e fit_se rvice
access_protocol_desc
c apitation_ ind
coinsurance_ ind
co insu rance _pct
copa ym en t_am t
d eductible_am t
low er_co verage_lim it_am t
pay_ cap_lim it_am t
pcp_referral_ ind
prim ary_care_provider_ ind
revie w _ ind
upp er_co verage_lim it_am t

P ro d u ce r_o f_m a ste r_se rvice
service_producing_departm en t_type_cd

S e rvice _sch e d u lin g _re q u e st
allow able_su bstitu tions_cd
du ration _qty
sta rt_dttm
start_offset_qty
status_cd

1

0..*

requ ests1

is_requested_by
0..*

P a tie n t_in fo rm a tio n _re cip ie n t

H e a lth ca re _ se rvice _p ro v id e r
boa rd_ce rtific ation_type_cd
board_certified_ ind
certification_dt
e ffective_dt
license _id
recertificatio n_dt
specialty_cd
term inatio n_dt

1

0..*

p articipates_as1

has_ as_participant 0..*

H e a lth _c h a rt_ d e ficie n cy
assessm ent_dt
desc
level_cd
type_cd

In su ra n ce _ce rtifica tio n
appeal_re ason_cd
ce rtific ation_day_qty
e ffective_dt
id
insura nce_ve rification _dttm
m odification _dttm
n on_concu r_cd
non_conc ur_effective _dttm
pe nalty_am t
term inatio n_dt
report_of_eligibility_dt
rep ort_of_eligibility_ ind

1

1..*

has_as_a_contact1

is_a_c ontac t_for 1..*

H e a lth ca re _b e n e fit_co ve ra g e
annual_lim it_am t
benefit_desc
benefit_product_nm
dep endent_cove rage_ ind
dependent_co verage_lim it_am t
effective _dttm
lifetim e_lim it_am t
term ination _dttm
agre em en t_type_cd
bab y_cove rage_ ind
blood_d eductible_am t
copay_lim it_ ind
daily_d eductible_am t
non_c overed_insurance_cd
po licy_am ount_class_cd
po licy_am t
p olicy_ca tegory_cd
policy_d eductible_am t
policy_lim it_day _qty
policy_s cope_cd
room _coverage_type_a m oun t_cd

1

0..*

has_parts

1

is_pa rt_of
0..*

In d iv id u a l_h e a lth ca re _p ra ctitio n e r_slo t

In d ivid u a l_h e a lth ca re _p ra ctitio n e r_re q u e st
practitione r_type_cd

In d ivid u a l_ h e alth c a re _p ra c titio n e r_g ro u p
id

0..1

0..*

is_requested_by
0..1

m a y_req uest
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has1

1

1..*

has_parts
1

is_pa rt_of1..*1..*

0..1

is_ authorized_by 1..*

authorizes0..1

1..*

1

p ertains_to1..*

has1

1

0..*

has_parts 1

is_pa rt_of0..*

1..*

0..*

has 1..*

is_present_in0..*

0..*0..1 is_ass igne d_to 0..*h as_assigned_ to_it0..1

0..*

1

involves 0..*

is_involved _in1

S ch e d u le
id

1

0..*

conta ins 1

is _m an aged_by0..*

A p p o in tm e n t
appointm ent_disposition_cd
appo intm e nt_du ration _qty
appointm ent_re ason_cd
appointm en t_request_re ason_cd
appointm ent_tim in g_tq
appointm en t_type_cd
can cellation _dttm
c ancellation_re ason_cd
estim ate d_duration_am t
event_re ason_cd
expected_end _dttm
ex pecte d_service_desc
ex pecte d_sta rt_dttm
id
occu rence _id
overbook_ind
sche duling_b egin _dttm
scheduling_com pleted _dttm
sch eduling_ status_cd
status_cd
urg ency_cd
visit_type_cd
w ait_list_priority_am t

0..*

0..*

is_reserved_by0..*

reserves 0..*

0..*

1

participates _in

0..*

involves 1

1..* 0..*is_s cheduled_by1..*
schedu les 0..*

1..*

0..*

conta ins

1..*

are_booked _in 0..*
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How Do We Keep All This Straight?How Do We Keep All This Straight?
Comparable and Consistent, Content and StructureComparable and Consistent, Content and Structure

The Role of The Role of MetaDataMetaData
Metadata is Data About DataMetadata is Data About Data

Names of Data Elements Names of Data Elements –– CorrespondenceCorrespondence
SexSex maps to maps to GenderGender

Values of Data ElementsValues of Data Elements
0101 maps to maps to FemaleFemale maps to maps to FF

Can Include Structure of DataCan Include Structure of Data
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The US Health Information KnowledgebaseThe US Health Information Knowledgebase
USHIKUSHIK

Metadata About Health Information Metadata About Health Information 
Standards Standards –– Content and StructureContent and Structure
Vocabularies, Messaging Standards, Vocabularies, Messaging Standards, 
Information ModelsInformation Models
Illustrates Correspondence Across Illustrates Correspondence Across 
Overlapping StandardsOverlapping Standards
Begins to Define the Big PictureBegins to Define the Big Picture
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